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1 
The object of this invention is fo prov, ide an 
automatic igniting device for smudge pots of the 
type disclosed in my pending application Seri.al 
Number 719,097, filed December 28, 1946. NIy in- 
vention is based upon the fact that certain 
chemicals such as chromic anhydride, i0dine 
crysta!s and potassium nitrate, when mixed into 
a compound in the proper proportions wfll ignite 
and produce a fiame when contacted by isopropyl 
alcohol in the presence of 0xygen or  when exposed 
to the air. 
My invention utilzes this fact fmi the purpose 
of providing a device whereby the usual off soaked 
wick in a smudge pot may be ignited t0 produce 
a smudge pot for raising the temperature in order 
fo save cirrus and other fruit crops which other- 
wise may freeze and be destroyed. 
The present invention is embodied in a device 
in which isopropyl alcohol is c0ntained in an 
expansion chamber under pressure higher than 
atmospheric pressure. Thi alcohol is forced into 
the chamber af about fifteen pounds pressure 
above atmospheric pressure. The chamber is 
connected by tubing with a chemical c, artridge 
containing a compound of the above mentioned 
chemicals. The flow of isopropyl alcohol to the 
cartridge is controlled by a normally closed valve 
which is automatically opened when a selected 
critical temperature is reached, the device of 
course being exposed fo such temperature. When 
the valve is opened the isopropyl alcohol is forced 
out of the expansion chamber and fiows fo the 
cartridge and the latter is ignited. The present 
invention distinguishes over the application re- 
ferred fo by the feature that in this embodiment 
only one expansion element is, employed as 
against two expansion elements disclosed in the 
said application. 
The several novel features of this invention will 
be more fully understood from the following 
specification read in connection with the accom- 
panying drawing in which 
lig. 1 is a vertical sectional view of th e device 
with the valve in normal closed losit!0n, certain 
parts being broken away., 
Fig. 2 is a top view of Figure 1. 
Fig. 3 is a view partly in section and partly 
broken away showing the valve mechan!sm open. 
Fig. 4 illustrates an ignited cartridge in a 
smudge pot. 
The device comprises three main parts: the 
alcohol expanion unit , the valve unit 2 and the 
cartridge unit 3. Isopropyl alcohol as at 4 is 
contained within an expansion chamber 5 which 
bas a consistant expansion and contraction charï 
acteristic. The wall of the chambr is Very tiïin 
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2 
and is therefore shown by a single line, hot sec- 
tioned. The chamber is elosed at the top by a 
cover 6 having a key 7. The cover ls rotatably 
seated in a top disk 8 vhich is secured by bolts 
5 or rods 9 to a tubular valve casing .!0. 
The alcohol 4 is forced into he chamber 5 
under a pressure of about flfteen pounds above 
atmospheric pressure in order to eliminate ex- 
freine barometric reactions and also in order to 
10 make the chamber completely non-compressible. 
The chamber is constructed so as to have its 
major movements of expansion and contraction 
in one direction (up and down in the dawing) 
and the transverse movements due to expansion 
15 and contraction are negligible. 
The valve casing is closed at the bottom by a 
cap ! ! which is secured by a set screw 2 or other 
means. The top disk 8, the rods 9 and the valve 
casing form a support for the entire apparatus 
20 and encloses the 0perating parts as shown. 
The chamber 5 carries a the bottom a nipple 
4 fo which there is attached a capillary tube 5 
of special neoprene rubber or like material which 
bas the property of assuming ifs natural forma- 
25 tion after having been compressed therefr0m. 
The tube 5 is the medium through which the 
isopropyl alcohol from the chmber  fiows, to 
the cartridge  and is operated us a valve by- being 
compressed and released between ifs enoEs. The 
chamber communicates with the nipp!e ! 4 and 
30 the tube  as indicated at 1,, 
The tube ! 5 is operated as a valve bY means of 
a pair of springs 8, , hich are carrie by the 
nipple  4. and extend dwnward on oppo@it sides 
of tube §. The sprLgs have .alve c!0sing 
35 fingers 9 and bent en.d portions 2@ whiqh en- 
gage the inner wa!l of a vale sleeve 24. The 
latter serve to cçpress th e valve springæ, fo close 
the tube.. The sleeve hs 0pposed s!ots 25 which 
serve to release the springs t,o, open the tube as 
40 shown in Figure 3. Thus the tube 6, springs 8 
and sleeve 24 censtitute the va!e means for con- 
tr011ing the flow of a!c0hol through the tube. 
The bottom cap ! supports  flexible tbing 
8 attached fo the low.er end of the valve tube ! 5. 
45 The outer- end of the tubing; 28 is c0nected t 
the cartride . The latter comp;ises a wax, im- 
pregnated contaner  which, ha@. an, iner bot- 
tom  of thin rubber or the like so as tobe ex- 
tremely flexible. The irme bottom ha@ an open- 
50 ing at 4 at the side of thçcartridge opposite the 
point of delivery of the a!qohol into the container 
2 from the tube 5. The opening . is shown 
much enlarged for the purpose of identiflc.ation. 
The chemical compound 8 iS placed on top of 
55 the flexible bottom 3 and, consists, for example, 



of a mixture of 66 parts chromic anhydride, 20 
parts iodine cryætals and 5 parts potassitun ni- 
trate. The compound is sealed against the out- 
side elements by a coating 40 of lacquer or the 
like. 
Figure 1 shows the device ready for use with 
the tube 5 closed. The key 7 is in the "on" 
position, see Figure 2, to indicate that the valve 
springs  8 are in ialinement with the release slots 
26 in the sleeve 24 so that when the springs have 
been moved upward a suflicient distance to snap 
into said slots, the tube will te open. The "off" 
position of the key 7 is used for storage and trans- 
port of the device. 
It should te noted that upon tUrning the key 
7 tixed to the cover 6, which latter is tixed to 
the chamber or shell 5, the chamber and the 
springs  8 carried thereby are turned correspond- 
ingly. This makes it possible fo dispose the 
ends 20 of the springs 8 in alignment with the 
slots 25 to set the device for operation, or out of 
alignment with these slots for rendering the de- 
vice inoperative. Thus, with reference to Figs. 1 
and ., it will te apparent that the ngers 9 of 
the springs ' wiil remain in position to close 
the tube 5 until the ends 20 move outwardly into 
the slots 25 and that this outward movement can- 
hot ake place when the tingers are out oï align- 
nent with the slots. 
In use the igniter is carried to the tield and at 
tached to the smudge pot 60, Figure 4. Prefer- 
ably the .cartridge will te placed in good contact 
with or upon th. wick in the pot. The igniter 
may te attached by any suitable means, such as 
a clip or the like, hot shown, but disclosed in my 
aforesaid application. In the ready position the 
valve springs  0 are compressed to close the valve 
tube 6 as shown. In this position the springs 
are held by the sleev 24 the inner wall oï which 
is engaged by the end portions 20 oï .the springs. 
As the chamber 5 expands and contracts in re- 
sponse to temperature changes above a critical 
point, the springs wfll move axially within the 
sleeve 2 and the valve will remain closed. 
When a critical low temperatur bas been 
reached, the chamber 6 will contract to such an 
extent that the ends 20 oï the springs wfll become 
alined with the release slots 25 in the sleeve 2. 
The springs will therefore te rleased from the 
sleeve and snap outward into the slots and the 
valve wi!l automatically open. Then the iso- 
propyl alcohol wfll te forced out oï the chamber 
5 and flov fo the cartridge via the tube 5 and 
the tubing 28. In the cartridge the alcohol wfll 
te forced in under the flexible bottom  and 
raise the saine and thereby break open the com- 
pound and rupture the coating 40 so as to expose 
the chemicals to the air. The alcohol will also 
be forced into direct contact with the chemicals 
through the opening 34. The result of the con- 
tact between the isopropyl alcohol and the chem- 
icals is that instant ignition of the chemicals oc- 
cur and a fiame is produced. In practise if wfll 
appear as if instant .combustion takes place and 
the cartridge becomes a fiaming unit which in 
turn ignites the off wick in the smudge pot to 
Produce a smudge tire. 
In preparing the device fo.r use, the sleeve 24 
will be pushed into .the valve casing a distance 
depending upon the temperattu'e range in which 
the device is to operate so that the springs will 
te confined and maintain the tube closed until 
the selected ritical low temperature is reached 
and the springs are to te released and the tube 
opened. If is a feature of the çresent embodi- 
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ment of the invention that the major movemenb 
of expansion and contraction of the chamber 6 
is in the direction toward the valve means to 
cause the operation thereof. 
5 I claire: 
1. An igniting dvice or smudge pots compris- 
ing in combination a container capable of expan- 
sion and contraction at predetermined non-criti- 
cal temperatures and tilled with isopropyl alcohol 
10 under pressure greater than atmospheric pres- 
sure, a tubular connection leading ïrom said con- 
tainer, a valve mechanism in said tubular con- 
nection ïor controlling the Rassage oï alcohol 
ïrom the contain.r through the ,connection, and 
15 comprising valve springs connected to the con- 
tainer ïor closing the valve, a valve sleeve for 
maintaining said valve springs in valve closing 
position vhile said container expands and con- 
tracts at said predetermined non-critical .rem- 
20 peratures, said valve sleeve having spring releas- 
ing means ïor relesing said springs ïrom valve 
closing position at a predetermined low crtical 
temperattu'e, means ïor securing said valve sleeve 
stationary with relation to the container and 
25 valve springs, and a chemical cartridge connected 
to the ree end of th. said tubular connection 
and containing a compound capable o being ig- 
nited by isopropyl alcohol from the container 
when the valve is open. 
30 . In an igniting device, a resilient expansible 
shell, rigid means secured to and preventing one 
end of the sh.ell from moving responslve to ex- 
pansion and contraction of the shell, a boy of 
tiuid substantially tilling and tensioning the shell, 
, said tiuid reducing in volume responsive to re- 
duction of ambient temperature, a substance ca- 
pable of producing a tiame when combined with 
said fluid, means maintaining said substance in a 
position to te combined with tiuid released ïrom 
4O said shell; and means rel.easing said tiuid from 
said shell into the presence of said substance re- 
sponsive to a predetermined ,contraction more- 
ment of the other end of said shell. 
3. in an igniting device, a resilient expansible 
4. shell, rigid means secured to and preventing one 
nd of said shell from moving responsive to con- 
.traction and expansion o the shell, a body of in- 
flammable liquid substantially filling and ten- 
sioning said shell and which contracts responsive 
50 to reduction of ambient temperature, said shell 
contracting responsive to a contraction of said 
liquid, a substance capable of producing a fiame 
when said liquid is combined therewith, means 
maintaining said substance in position tobe com- 
55 bined with liquid releasd from said shell, and 
means for releasing the liquid from said shell for 
contact with said substance responsive fo a pre- 
determined contracting movement of said shell. 
4. In an igniting device, a resilient expansible 
60 shell, rigid means secured to and preventing a 
portion of said shell ïrom moving responsive to 
expansion and contraction of the shell and per- 
mitting expansion and .contraction movement of 
the remainder of said shell, a body of liquid sub- 
65 stantially filling and tensioning said shell and 
which reduces in volume responsive to a reduc 
.tion of ambient temperature, said shell contract- 
ing responsive to the reduction in volume of said 
liquid, a substance which when combined with 
0 the liquid released from said shell wfll produce 
a flam, means for maintaining said substance 
in position to combine with the liquid released 
from said shell, and means ïor releasing the ]iq- 
uid from said shell responsive to a predetermined 
5 movement of said shell. 
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5. In an igniting device, a resilient expansible 
shell adapted fo be substantially filled with a 
liquid which will change in volume responsive to 
changes in ambient temperature, a rigid means 
secured to and preventing a portion of said shell 
from moving responsive fo expansion and con- 
traction of the shell, means for maintaining a 
substance which will produce a fiame when i 
contact with liquid released from said shell, in a 
position fo contact liquid released from the shell, 
and means for releasing liquid from the shell into 
conac wll said substance responsive to a pre- 
determined movement of the shell.. 
6. A device comprising, a resilient shell adapted 
fo be substantially filled with a liquid which wil] 
change in volume responsive to changes in am- 
bient temperature, rigid means secured fo and 
preventing a portion of said shell from moving 
responsive fo expansion and contraction of the 
shell, and means connected with said shell for 
releasing liquid from the shell responsive te a 
predetermined movement of the shell according 
fo the change in volume of said liquid. 
7. A device comprising a resilient shell, rigid 
means secured fo and preventing one end of said 
shell from moving responsive fo expansion and 
contraction of the shell, a body of liquid substan- 
tially filling and tensioning said shell and which 
contracts responsive to reduction of the tem- 
perature fo which the shell and liquid are sub- 
jected, the other end of the shell moving toward 
said one end responsive fo reduction of the volume 
of said liquid, and means connected with said 
shell for releasing the liquid from the shell re- 
sponsive fo a predetermined movement of said 
other end of said shell toward said one end. 
8. In an igniting device, a single resilient ex- 
pansible shell, a rigid means secured fo one end 
of said shell, a body of liquid substantially filling 
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said shell and contracting responsive fo reduc- 
tion in ambient temperature, said sing]e shell 
and said body of liquid constituting the sole 
means for moving said shell, said shell contract- 
5 ing solely in response fo a temperature-effected 
contraction of said body of liquid, a substance 
which in combination with the liquid released 
from the shell will produce a fiame, means main- 
taining said substance in position tobe combined 
1o with liquid released ][rom said shel]; and means 
connected with the shell and responding fo con- 
traction of the shell for releasing the liquid into 
contact with said substance. 
9. A device comprising, a resilient shell adapted 
15 te be substantially filled with a liquid which will 
change in volume responsive to changes in 
bient temperature, rigid means secured fo and 
preventing a portion of said shell from moving 
responsvie fo expansion and contraction of the 
20 shell, means connected with said shell for releas- 
ing liquid from the shell responsive to a pre- 
determined movement of the shel], according 
the change in volume of said liquid, means on 
said rigid means for rotating said shell, and 
25 means responsive fo rotation of said shell for 
rendering said re]easing means inoperative. 
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